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DETAILED ACTION 

Response to Amendment 

1 . Amendments to claims 8, 12 and 19, filed on February 14, 2006, have been 
entered in the above-identified application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Examiner's Comments 

3. Applicants' declaration to antedate Hasegawa et al. ('021 A1 ) has been 
considered and is deemed persuasive. As such, Hasegawa et al. ('021 A1) no longer 
qualifies as prior art under 35 U.S.C. 102 and/or 103. 

Claim Rejections - 35 USC § 103 

4. Claims 1 - 7, 9, 1 1 - 18, 20, 22 and 23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mack et al. (U.S. Patent No. 6,462,919 B1) in view of Parkin 
(Phys. Rev. Let., 67(25), 1 991 , 3598 - 3601 ) for the reasons of record as set forth in 
Paragraph No. 8 of the Office Action mailed on November 14, 2005. 

Regarding the amended language of claim 12, the Examiner notes that Mack et 
al. explicitly teaches stopping the removal of the AP coupling layer prior to reaching the 
free magnetic layer, hence leaving a thin portion of the AP coupling layer remaining 
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above the active portion of the free magnetic layer (col. 4, line 61 bridging col. 5, line 
11). 



5. Claims 8, 10, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mack et al. in view of Parkin as applied above, and further in view of 
Fuke et al. (U.S. Patent No. 6,455,178 B1 ) for the reasons of record as set forth in 
Paragraph No. 9 of the Office Action mailed on November 14, 2005 

Regarding amended claims 8 and 19, Fuke et al. teach forming a free layer 
directly on a layer of NiFe (Figure 10, elements 9 and 10 and Example 5). The 
Examiner further notes that "formed on" is absent a frame of reference and is technically 
a process limitation in a product claim. Applicants are reminded that in a product claim, 
as long as the prior art product meets the claimed structural limitations, the method by 
which the product is formed is not germane to the determination of patentability of the 
product unless an unobvious difference can be shown to result from the claimed 
process limitations. In the instant case, depending on which direction the head element 
is formed determines which layer is deposited "first" (i.e. "formed ... on"). As such, the 
only structural limitation resulting from the language "formed directly on" is that the 
layers must be directly adjacent, since no other relative order of the layers is recited. 

However, that being said, the Examiner also notes that Fuke et al. explicitly teach 
forming the NiFe layer closest to the Cu spacer layer, which would place the NiFe layer 
"under" the Co-based free magnetic layer in the MR element disclosed by Mack et al. 
(Figure 6A, elements 208 and 210 of Mack et al.). 
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Response to Arguments 

6. The rejection of claims 1 - 23 under 35 U.S.C § 102(e) and/or 103(a) - 
Hasegawa et al., alone or in view of various references 

The above noted rejection has been withdrawn because applicant(s) have 
provided sufficient evidence that they antedate the filing date of the Hasegawa et al. 
reference. 

7. The rejection of claims 1 - 23 under 35 U.S.C § 103(a) - Mack et al. in view 
of various references 

Applicant(s) argue(s) that there is a difference between "AP coupling" and 
"antiferromagnetic coupling" and, hence, Parkin is not combinable with the Mack et al. 
reference {pages 9-11 of response). The Examiner respectfully disagrees. 

The Examiner notes that applicants own specification recognizes that the two 
terms are interchangeable to one of ordinary skill in the art (see specification page 16, 
lines 7-15: which refers to the antiferromagnetic coupling force of the AP coupling 
layer). Essentially, the two nomenclatures are referring to the same structure but to 
different effects. Two ferromagnetic (FM) layers separated by a non-magnetic material 
layer formed of Ru, Ir, Cu, Rh and other materials are coupled via magneto-static 
coupling (often referred to as exchange coupling due to the large magnitude of the 
coupling force). The magnetization directions of the two FM layers are either parallel to 
each other (referred to as "ferromagnetic coupling") or anti-parallel to each other 



Application/Control Number: 10/777,830 Page 5 

Art Unit: 1773 

(referred to as "antiferromagnetic coupling", or RKKY-type coupling). In embodiments 
where the two magnetization directions are anti-parallel to each other, this is also 
sometimes called a "synthetic antiferromagnetic structure" or a "synthetic/artificial 
ferromagnetic structure" (see Hasegawa et al. '021 A1 - Paragraphs 0005 - 0016). The 
structure and effects are the same, but the nomenclature used to refer to the structure is 
different. 

See also applicants' specification (pages 4 - 5), which recognizes that the two 
FM layers are magnetostatically coupled across the Ru spacer layer of -8 A thickness 
and result in what applicants are terming "AP coupling". Compare this to the teachings 
in Parkin, which refers to "antiferromagnetic coupling" of the FM layers across an 8 A 
Ru spacer layer. 

Finally, as further evidence that one of ordinary skill in the art would recognize 
that the two terms are interchangeable and refer to the same structure, the Examiner 
notes Daughton etal. (U.S. Patent App. No. 2004/0013880 Al) {Paragraph 0011: which 
essentially summarizes what the Examiner wrote above). 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571) 272-1284. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Kevin M. Bernatz, PhD 
Primary Examiner 



